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- - SUMMARY PAGE
THE PROBLEM

, Alrsickness In Naval Flight Officer liot) trainin drons con be
sidared to be a significant blomedioal risk (l:vnlpno both dko:':‘:lnéknf !nﬂxo on
the cost of tralning afrcrew parsonnel. Motlon slckness In students during flight cen
degrade performance of assigned Aight tosks, often resuliting In the need for the hop to
be refiown 10 as to accomplish a required degree of proficloncy. Dollar cosh also
result when students attrite becaus of altickness, with these ooshs rising rapidly when
the attritions occur late In the training program or In the fleet proper, Currently, thers
are no opecational data avalieble to describe elther the actual Inaldence or reslting
cos’s of the alrslcknces risk in these squadrons, and hence, there Is lnsufficlent Informe=
tion avallable for flight surgeors and medical boards to moke declslons conoerning dis=
position of alrsick Individuals, In addition, validated blomedical fests of motion sick=
ness suaceptibliity to soreen and select alrcrew candidates best sulted for fleet oslgn=
ments involving different dogrees of motion strees are not yet avalichble,

FINDINGS

| A longltudinal study has been Initiated of alrslckness problems In the baste, ad-

. vanced, and type=tpecific fleet readiness (RAG) squadron compeksing the complete

' Naval Flight Officer Tralning Progrom, Flight performance dota, based upon both

) instructor and student [udgments of alrsickness severity, cre belng collected in eoch

. squadron on an Individual=student basls, In addition, o large segment of the shudy

B population has been exposed to a prototype series of laboratory tets of motion sensitivi=
| ty which will be related to the subsequent flight data, In addition to ldentifying the

| Inctdence and severity of alrsicknuss In the Individual squadrons, thees flight dota will

have the potential to serve as operations~based validation criterla for ssteblishing the

relative merlt of the different components of the laboratory test battery,

This report deals with the alrslcknes problem In Bostc Tralning Squadron VT=10
where all Naval Flight Officers begin thelr flight tralning, The data from 5,394 hogs
flown by 408 students Indlcote that alrsickness ocourred on approximately 16 percent of

' " the total hops flown, vomiting oocurred on 7 percent of the total, ond

‘, degradation caused by alrsickness resulted on 11 percent of the flights. Approximately
‘ 74 peroent of the stud..nts reported beling alrsick on ot lecst one flight, 39

' reported voniting on one or more flights, and 59 percent considered thelr flight per-
formonce to have been degraded by alriieknass on one or more hops. The report detalh
the Incldence of alrsickness by hops ond by studentsy presents the results of severc! brief
motion reactivity tests to which a lorge segment of the population was exposecy and
relates the flight and test data for different student subpopulotions,
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INTRODUCTION .
This 1s the first In a serles of ressarch reports decling with a bmltudo;ol study of

airsickness in Naval Flight Officer (NFO) students being tralned for a vorlety of differ~

ent nonaviator flight assignments In fleet squadrons, The study Is designed o Invest!-
gate the Incidence and severity of the clr:?akmu mlomod’by a sample 3 »'r:wo
populction on an Individual=student basls as they sequantially progress through the bosic,
cdvanced, and flest readiness (commonly referred to as RAG squadrons comprising the
NFQ iraining syllabus. This specific report detalls the findings for Bosic Tralning Squod-
ron VT=10 In which oll NFO students racelve thelr Initlal fight tralning.

As a matter of background, the pro[ect originated as a res:lt of numerous alesiok=
nam problems and questions that were directed to this activity by tralning command pere
sonnel tble for delivering qualified NFOs to the flest, by flight surgeons respon~
sible for the medical management of naval eviation alrorew, and by career naval avia-
fors and flight officers experlencing chronlc alrsickness difficulties durlng performance
of thelr fleet Flight dutles, Tralnlng commond personnel ralsed questions conceming the
over=all cost of the alrsickness risk to the NFO tralning progrom. Specific problems
included degraded flight performance of almick students, the need to repect hops when
psrformance was Inodequate, loss of pertonnel and tralning Hme due to alnloknes~
related attrition, the potential nanoptimal wsoge of alrsickness medication over on
sxtended perlod of the tralning progrom, ond the ocoastonal graduation of alrsick-
wceptible NFO studenh who were able to complote the tralning progrom but could not
porform adequately In the flest, Concem was alio expressed about the ned for some
form of laboratory test battery to medically screen alrslaikness weceptibles early In the
trainlng program fo recuce the costs of mid= or late~term attrition.

Simllar questions were ralsed by flight surgeons who were dealing with alesiek

'ﬂlphf personnal. They were Interested In more specific knowledge of o) the proftie of

alrsickness during NFO training and on Into the fleet, b) the besle cavess of alrsicknen,
c) the probabllity of eventual adaptation to flight given a particulor history of motion
slckness, d) the use of medication, empecially with provocative hops, to amlst In the
od{ustment period, and e) the probabllity of recurrence of motion sickness with new
floet amignments, They alio were Interested In the avallebility of preflight leboratory
tests that might Identify Individuals in need of eorly treatment cndgr‘ altemative nevel
setvice, and in odditional laboratory tests that would ald In o comprehensive evaluetion
of specific alrslck cases, In addition, this activity wae often contacted directly by
floet alrorew personne! sffering repsated airsicknen difficyities who rolsed questions
similor to those of the flight surgeons,

These questions are most justifiable since in milltary ale tmining, @ high percentage
of students (40-80 percent) suffer tome degres of motion slcknems ot one time or ancther
(7,8). Bervon (personal communloation with F, E, Guedry, 1975, odvonos dopy of
motlon slckness chopter written for RAF Textbook of Aviation Medicine) has reported -
that almost all student navigators are affected to some degres in high performance ek«
craft, ond obout 30 percent vomit at some time during tralning. Incidence of slcknemn
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In student pilots s lower than In nonpliot flight officers, but betwaeen
aro o loarly motion slck at some time (4,5,7,9,11), An:\ocon (pa»m'lomgig'
with F. £, Guedry, 1975, qusstionnalre results on 99 Navy pliots and NFOs), Ina
recant survey, found that 77 percent obeerved some sign of alrsickness in thenwelves
after completing basls tralning. He also Indicated thot 26 percent of the NFOs Indl-
cated that they regarded motion sickness s a significant problem in naval evietion,
and 79 percent of these experienced motlon slckness the first ysor after asignment fo a
fleet squadron, Estimotes of the number of students attriting during flight tralning be-
causs of alrsickness range between 1 and 7 percent (7), with some of the vorletion in

~ flgures belng due to di Ferences In such factors as supply and domond for Mlight students,
criterla ussd In motlon sickness clossifloation, and differences in methcds uf detarmin-
Ing and classlfying reasors for attrition.

The practical significance of motion slckness cleorly depsnds upon the job of the
individual, Passengers without un Important task during o flight may be only Inconven-
, lenced and uncomfortable. On the other hand, performance of Individuals with defln=
: Ite mantal or physleal tasks fo carry out In the motion environment Is not only dlerupted
by emesls, but also r.ay be prevented by prostration. The cost of thete obvious effach
i of motlon sicknees may be less than the cost of more sbtle side effects such as drowsl-
! ness, lethargy, and mental depression which covld retard progress In iralning by degred-
; Ing alertnass and morale in the performance of routine duties (2), and also could reduce
mot{vation to remaln In the aviation tralning program, It Is well known that some Indi-
viduals recover slowly from on alrslaknes eplsode, so that academic preparation
for the next hop wlll be diminished, Potentlal alrslcknes-related costs to the Navy,
therofore, accrue from Increased time to traln (Including repeated hops), ottrition, ond
peychologleal and medical evaluation of alrsick cases, From the point of view of the
Indivicual, a potentially valuable person might wifer a fallure, with on attoched stigmo
that =ould Influsnce his value to the Navy and his personal life. :

it 1s commonly belleved that the problem of alrlcknes sventually diminlishes In

aviation because of man's adaptive abllities, There 1s no question that satisfootory
lon occurs In many Individuals who at Flrst suffer some degree of alrskckness.

Some published data glve the Impression that alrslokness afver the Initial ten or twelve
hops Is almost negligible becouse adaptation solves the problem, However, the cotts
accrue during the Inflight adoptation process and also from the 17 percent elrslok
attyltions. Moteover, there Is reason fo doubt thot aduptotion by Iteelf recduoes the
problem down fo this level, sspecially In Navel Flight Officer students, Most alrslck-
ness Incldence studies heretofore have not clearly addrened the posstblilty thot lowered
inoldence as tralning progresses Is partlally due to alrslokness atiritions, Conversely,
many atteition studies have not clearly token Into acoount the fact that lowered motlve=
tion, motale, ond even mental depremsion are known "side=effects” of motlon slckness,

Current and projected Navy Reseorch, Development, Yee!, ond Evaluation require-
ments which document the need for research on these olrslokness problems derlve from
reveral sources. On a broad bosls, the POM:--80 Department of the Navy Manning and
Program Guidance Memorondum (3) stresses the need for proproms which con Increcte
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tralning efficlency, reduce atrition, and valldate the effect! |

veness of
programs. In fum, the Navy Declslon Coordinotion Poper: Fleet H«ltmv’mmwn(%)
emphatizes the critical requirement for health and performance volidated standards of
porsonal fitnees during this peelod of Iimited manpower avallabiiity, This document also
recognlizee that speclal standards of fitness must be developed for particular naval cccu-
pations or duty asslignments, with medical screening standards for service entry, asslgn-

m:, ond retention serving as one of the principal developmant and valldation oblec~

The Sclence and Technology Objective Personnel/Medlcal (STO=PN) dooument
(1) provides direct and specific requirements for this project, The Blomedical Supports
Occusational Safety and Health (STO-PN, 11=D=1, Critical Priority) problem stcterment
emphoslzes the fact that environmental strasses such as motion pose a threat to the hoalth
and performance of personnel. The related Physical ond Mental Fitness statement (STO-
PN, 11-D-2, High Pricrity) notes that fleet tasks may be degraded If the siress tolerance
level of Individuals Is woh that performance Is Impaired and states the requirement for
tochnelogles to diagnose stress ond screen susceptibles, In the Flinow Stonderds and
Scroening (STO=PN, 11=D-6, High Priority) statement It Is recognized that the "oost
and effectiveness of both tralning and fleet operctions are, for the most part, dependent
on the quality of the blomedical screening of opplicants.” The problem statement calls
for technologles and specialized testing devices that accurately ases the semory,
mental, and physiolegical properties required for effective performance In the fleet,

in the Personnel: Reduction In Attrition (STO=PN, 11=A=13, Critical Priority)
groblem statement a requiremant Is established for comprehensive Information on the
reasons why personnel ure lost from the Navy for all cavees. In the related Utilizstion
and Productivity section (STO=PN, 11=A=9, Priorliy) It Is stated that the Nevy cennct
afford to utllize militory porsonnel below thelr maximum produotive copablitty, In (tke
manner, tha Human<Factors Engineering: Motlon Effects on Personnel (STO-PN, 11-C-1,
Priority) problem statement notes thot motion problems continue to reduce the effective-
nees of personnel, Requirements for the baslo Incldence and cost dute to be genercted by
the project derive also from the Tralningt Measuring the Cost ond Effectivensss of Trein=
Ing (STO=PN, 11=8=12, High Priority) problem statement ond the related Training Prec~
tices sactlon (STO=-PN, 11=B=1, Critloal Mrlority),

To address these requirements a blomedloal reseorch progrom was designed to study
the Incldence and severity of the alrsickness problem during INFO tralning, wing both
student and Instructor judgments of concomitant flight performance, The progrom differs
significantly from previous airslokness studles In several respects. First, the investige-
tlon Is based upon the longtudinal follow=up of Individvals throughout the entire taln-
Ing progrom Instead of Just within one specific squadron. Secondly, through the ccoperc-
tion of Naval Aviation Sohools Command, approximately half of the NFO study popute-
Hon was exposed to short hests of motion reactivity prior to thelr beginning Right aining.
Although not all alements of the test battery ourrently In use are simed specificelly ot
alrslckness, the tast results, singly and In combination, are expected to glve some In=
sight Into the optimal route for Identifloation of the alrsloknes seneltivity of Individual
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ttudonts, The flight data, In addition to Ident! Ing the mognitude of the alrlo

problem In each NFO squadron, will also pmvl:yo a dlm?om of the n;‘mmu
of the laboratory tests. This latter factor Is most significant In thot thers Is not a single
preceding study In aviation medicine that provides detalled longitudinal inflight criver!-
on data for valldating the potential merlt of preflight motion slckness susceptiblilty seets,

PMOCEDURE

Flgure 1 1s a block diagram of the different pipelines followed by NFO students
bofore amslgnment to the operational floet squadrons. Basts flight tralning begins In
Squadron VT=10 and then progresses through advanced fralning % the type=specific
flaet readiness (RAG) squadrons, The ctudent population Is subdivided Into two dis=
tinot groups: One group s salected for ouignment to the Mather Ale Force Base (MAFS)
Advanced Tralning Squadron, This group flies only five famillorization hops (FM] through
FMS3 = = see Appendix A) In Squadron VT=10 before belng msigned to MAFB for nevigator
tralving, after which most ore anigned to P=3 alroraf®, The second group of students
fiies the same five fomlllorizetion plus thirteen additional hops, s desaribed In
Appendix A, The assignment of this group to a speoific advanced tralning squode
ron doss not occur untlil completion of thelr flight tralning In Squadron VT=10, This
group then follows one of three different advanced tralning plpelines identifled os
VT-86-AJN, YT=86-RIO, and ATDS In Figure 1. The VT-84~AJN population ks
tralned for floet onignments Involving a varlety of attack ond entiwbmerine warfore
(ASW) alroraft Including the S=3, A=6, ond EA-?. Th;‘\:f-::;kl,o‘ population 1s trul::d
for fleat operations Involving rador interoept dutles In F=4 and F=14 fighter alreraft.
gaall number of studants recelve the ATDS assignment end are tralned to perform flight
cfficer dutles In E=2 alraraft, All odvanced tralning siudents recelve additional type-
s>s0lfic training In RAG squadrons before belng assigned to an operational fleet squadron,

The longihu'Inal espects of the study are directed at following a relotively lerge
number of NFO stuJents througheut the boslc, advanced, ond RAG squadron phowes of
tholr tralning. This speclific report Is concarned with the alrsickness problam during
basle telning In Squadron VT=10, Data perfalning to the total number of YT=10 students
Inckuded In the study and the number of students omigned to sach of the four different
aivanoed tralning squadrons following groduation from VT=10 are listed next to the op=
propricte blocks In Figure 1. The number of students who attrited from Squadron VT=10
clter they begon flight tralning ks also shown,

The two=sided quastionnalre deve to evaluete the alrskokness problem In
Scwadron VT=10 Is shown In Flgure 2, wi the form flled ovt by the student ot the top
and the form filled out by the Instructor at the bottom. The study profocol wos such that
one questionnaire wos completed for each hop flown, To minimize problems
with confidentiallty of questionnalre data, the student and Instruotor sections were
printed on oppostte sides of the form, with o fold line ond self-adhesive teb provided to
allow the student to seal his responses from direct view, The student wrote hls nome ot
t:o top of the Instructor form which was then completed by the lnstructor and depcefted
Into a sealed colleation box.
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STUOENT FORM NAL] /NANRL AIRMICKNESS RESRARCH PROJECY STUDENT PORM

T

i)

b

PLEAPE EITIMATE THE FILLOWING BY MARKING THIE APBPROPRIATE ANSWER: REPLY TO RACH QUESTION

)

$TUDIENY

AIRBICKN
o e eh whether pou m.-;l NONE wLo woounare | seveme |
HRes
VOMITING NONE once roce | JIOREOR I
PERF ORMANCE DEGRADAT(ON ”u NONE OR N/A MILO HOOERATR NVERg ”
NERVOUDHISS epuiencl Subbopriet NONE MILD NCOERATE sivere |»
.
n m ;'?0 '.’ moligadion for aivelghness NO vis
738 PLIGHMTS SHOUL D ALSO COMPLEYE THE FOLLOWMNG
il o3| = | [ s ] fsssz
Chooh (e hou unvder YOUR hep. P
W sirsiok, shart ¢4 X osewr selative o YOUR | nor aiRmeK | BEFORE | DURING AR
SRR _
{ mm

e

Oaot name fiean, (nitiole)

PLEASL ESTIMATE THE FOLL OMING BY MARKING THE APPROPRIATE ANSWER: FEPLY h) RACH QUESTION

AIRSICKNESS **° NONE MiILD MODRITA L, MVERE |®
Beudert appaerad motion tick shather I virsited o Ast)
VOMITING NONK onck Tmer | wone Taies
PERFORMANCH DEGRADATION D ., | NONE ORN. MILD MODBRAVE KVERE %
APPARENT NERVOUIAESS NONK MILD MOLERATE MVERE
{Boere ani /o dur g e Al
KOUOHNESS OF FLIONHT NONE MWD MOO[! IATA nVEE |w
(Twtndenes o sitet sestwiounl
Y \J alid Y&
[ WUTe By Traaewicta, wos s blakeasd™s Tasor NONE OR N/A L mwu m
Ctork mess am oas bea |f appiepeiate) .. . ol _Ahdet b |, Al
" B | | G
i Y
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Gsarple EE! fr)
INSTRUC Y OR COMMENT S

coc@TE TO INSTAUC TOAT Resttrah hes shoun

signe of sirsiohasee tre palies, Sobry beoashi
o i, Wesover, VAT YOUR 9% AOSTMENT,
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Pgure 2
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For the aetuel quesilenncire the sudent

form wea printed en one side of the shes wd

on the epporite thde with @ 1olf-odhaslve tab provided te ¢

bafore 1he Insiruater entersd his retings,

es e e s e v w bbb, @A . s e

é

tre utllined to sollest the s,r:&oa w’:g.:n

Tow the student te sk the falded questienaalre

P R Y N Y




Easlc Identlfication data provided at the fop of the student
u;x:t:m‘; social security number, syadron mmo'o(:ﬂ-lo In this u:;‘,“ ﬁ'ﬂm name
:fol obf:;p (see Appendix A), Jullan date of the filght, ond local takso/f ime. knmedi-
wy : ?w', ‘::a forcad=choloe ratings were presented to evaluate the reiutive magn |-
of alnle oxperienced during the flight, the number of time: vomiting ocourred,
the rolative magnitude of any flight performance degradotion that my have ocourred as
a result of alnickness, and the relative magnltude of ony nervuusners oxperlenced before
z- duiing the flight. A fifth Item requested o yes or no anewer relative to the use of alr-
ckncis madioation on the hop, A second set of questions wos askerd of tose students
who fizw thelr hops In the multiseated T=39 alrcraft (Instead of the two=sscted T=2
clm%’: ‘om!c‘nt oﬂ'on.dmd)d.' Since th'o'm? alrcraft allowed two or more students to be
sequaatially trained on different sy hops during the seme fitpht, these lons
sough? background Information on the time alrsicknes may have ocourrad nm to the
time tha student performed his asigned hop tasks, ‘

The Instructor form also provided forosd-cholce ratings foe the iame alrslcknens,
vomiting, performance dagradation, ond nervousness meastures Inoludsd on the student
form; the reacon for this apparent redundancy wos to establish the degtoe to which the
Instructors were aware of the students® experience. In addition, the Instruator wos
atked o rate the roughnew of Flight In terms of twbulence cr pllot tashnique, A abdh
question wes directed at determining the number of hops that hud 1o be terminated before
complstion of tralning as a result of alestokness. Spoce was alsy provided for the In=
structcr to enter the flight grades lwved to the student for the glven hop. Eoch
within the syllabus s bated upon the completion of a specifiz mumbor of tasks, with one
grade (uneatisfoctory, below avercge, average, and above averagn) leued for soch
anignzd tatk, Since the number of tosks comprising a glven heo tralning exerclise varies
from hop to hop, the total number of grades lsued varles from hap to hop. Both the
student ond Instructor Sorme Included space for weitten comenis on thelr experlences,

To initlate the study, project Investigators gave sach newly sntering clas of
NFO sudents thorough briefings on the purpose of the rese:rch ond the methods fo be
followad In completing the questionnaire, It was emphaizad to the students that the
projcct was of a ressarch nature and that thelr questionnalre responses would be held
In confidence ond In no way affect thelr own progres In tralning, Blonk questionnalres
and collection boxes were then placed In the squadron debrlefing rooms. Completed
questisnnalres wers key=punched on a single card followlng the cord=solumn code iden=
tiflod next tc sach questionnalre item listed In Figure 2. To emsure the Identiflcation of
those response ltems for which .":h.: the lnofm'::r w::w ::Iod o mond' , the lc':y
punch operators entered a zero. rone, mild, i savere ratings anco
ated with a glven response ltem wers then coded with 1, 2, 3, and 4 ratlng score,

rerpoctively,
At the same time a large number of these students wes exposed to o vorlety of
labaratory tests undergoing evaluation as potential measures of alrsickness susceptiblitty.

Brfef dascriptions of these tests are provided In Appendix 8, with related references that
provide mors detalled Information on test techniques and procedures, The rewits of
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thaso tests v e also key=punched on cards, |

The reaulting card dota were then entered ond disk-stored in o digital computer
(f'%awlon-Pockwd 54513), To allow the projact Investigators to monﬂ: ond Interact whh
te quastionnalre dota on a direct day=to~day batls, software was developed to varlfy,
list, group, and edlt tha questionnalre dater on an Indlvidual=-subject basls, Thi: software
was designed orounc two mastsr disk flles. One contalned all of the baslo student ldent!~
fication data Including the VT=10 class number, date of graduation from VT=10, the ad-
vansed squadron assignment recelved, and the results of the laboratory alrslekness suscepti-
bllity torts, The second master file Involved o separate record for each of the question=
nalres recelved from the student, These questionnalres ware entered sequentlally s
wocalved from the squadron,

Whan all of the students Included In tha VT=10 population elther groduated or
ctirlted, a sacond master set of disk files was then structured to faciiitate more thorough
avalysis. One fllo contalned all of the student Identification date described previcusly,
with tho conditlon that only those students for which at least one questionnalre had been
racol.«d ware Included In the new student listing. The original questionnalre date were
ralocoted sequentially on an Individual=student basls In o second disk fille, The location:
of the baginnind and end questionnalre disk records In this file werm then stored for sach
gudunt in tha master subject Identification file, This approoch was selected to spoud up
*ha a~alysls of tha questionnalre results on an individual-subject basls, At this time vn-
walghted and waelghted summary questionnaire Indices, to be detalled In o later secticn,
were calculated for each student and stored In the master studant Identifloation file,

RESULTS AND DISCUSSION

Bafixre detalling the stotlstical resuits of the questionnalre data, @ few cursory com-
mants will bu mode relative to the buslc data collection aspects of the study, I general,
cuonllent cooperatlon was obtalned from the student and Instructor groups porticlpating In
the study, A total of 5,394 validated questionnaires Involving a total of 408 Vi=10 stue
donts wure collectad during this phase of the longitudinal study. In @ small number of
cceas students did not complete a questionnalre imme diately ofter flying o glven hop, *
thoss cases It was geneial practice to contact the student and request that o m&m
juesticnnalre be submitted for the mising hop. On a studert questionnaire Figure 2 «
top) extensive data were 1ucelved on all 1tems exnept the block that related to the time
clrslokness occurred on the T=39 alrcraft. This alrcraft, longer thon the two=seated T-2
olrcra® used to fly the majorlty of the hops, permitted two or more students to be succes
sively trafnad on different hops scheduled for a single T=39 flight, Since o relatively low
number of questionnatires (lass thon 11 percent of the *otal) wire recelved on the T=39
flights, these data are not addressed In this report. Extensive doto ware cho obtalined
f:om the Instructor questionnalre (see Figure 2 = bottom), In the coass of the line Item
dealing with the incldence and cause of aborted or incomplete hopt, the Instructers lncl=
cated thet only seven of the 5,394 hops flown were aborted during the aourse of the study.

The data base of 408 students woy derived primorly from fiftesn sucosnive VT=10
clowues, beginning with Clnss 7623 and ending with Closs 7707, In addition, there were
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@ [ow students from eariler clanes who had thelr flight traln!

scaa not | atinent to the study, As indloated by th? mmu‘lo::|g ::0': mvr;'::ﬁ:
tho flow lIne. In the Figure 1 blook diagrem of the NFO tralntng plpaline, 25 (6.1 per-
cent) of the 403 VI=10 studants attrited from the program after beginning flight walning,
Slace the project objectives center on quantifylng the alrslokness performonce of the stu-
dent population on an Individual baals, studsnts who attrited from VT=10 before beginnng
filghkt trolnlng wera not Included In the shudy population. In sssence, only those students
fs: which at baest one alrsickness questionnalre was recelved were incorporated Into the
da«m baso. As polnted out by vorlous training management pertonne!, this 6.1 percent
atizitlon r.se wa exceedingly low os compared Yo previous equivalent sequences of class,
O7 the 408 total students, 383 (93.9 percent) graduated, with 128 (21,4 percent) recelv-:
tny odvoncad tralning amslignments to MAFB, 144 (35,3 percent) to VT=-84-AJN, 88 (21.6
porcent) to VI=85-RIO, and 23 (5.6 parcent) to ATOS,

To fasilitate the over-all Interpretativn of the V=10 ainlckness questionnalre duta,
tho study results cre reported and discussed under six different subheadings, tn the first
ecstlon the questionnalre da are uied to define the Incldence and severity of alrsickness
on each of the 18 hops compeising the entire VT=10 flight syliabus. in the second sectlon
tho sere guestionnalre data are discussed In relotion to the contributlon of students experl-
crcing alrslelness on a repeated bails to the over=oll alrsickness Incldence figures. In thas
tslrd section unwelghted and welghtod olrsickness Indices are developed to quontitatively
¢ofine alrslokness Incldence and severity on an Individual NFO student basl:e The fourth
goatlor utllizes them adices to dikcuss simliarities and diffsrences emong differont whb~
pspulations dafined by the graduated or atirited students, The fifth section utilizes these
wmo Indlces In varlous combinations to both define and compare the petformanse of non-
gucceptib’ + student groups with highly susceptible student groups within the over-all popu=
tatlon, The lest ssction presents o rank correlation matrix analysis of the relationships
found to exlst between and asross the different flight Indices and loborotory test scores.

AINSICKNESS INCIDENCE AND SEVERITY: INDIVIDUAL HOP ANALYSIS

The principal olements of the dato dezived from the alrslckness questionnalres are
tchulated Tn Toble | for each of the 18 hopt comprising the VI=10 flight syllabus, The
tuble contains separat listings for the student and Instructor ratings of the Incldence ond
ragnitude of the four principal response measures of the study; ee., alrsickness, vomit-
Ing, Inflight performance degradation caused by alrsickness, ond nervousnees, For sach
of these mea.ures four percentage values comresponding to clalfications present, mild,

|

f

maderate ore presenied for each of the 18 + Eoch datum below a plven |
A'ppona&x ﬁﬁ"! f

nome rapresents the parcentage of total number of hapt flown of the
glven classification whers the denoted response occurred, The first datum pressnted for ©
glven response, @.g., *Alrslokness=Present,” Is the perasntage of the hops where olrslck=
r388 was present without quolification as to the severity (mlld, moderate, or saveve) of the
rozponsa. The threa following values describe the percent Inaldence of mild, moderate,
and severe ratings, respectively, for the denoted questionnalre item, In the cave of the
vomit measure the breakdwn Is generally based uon the number of Him=s the respones
cecurrad on o plven Aights The student questionnalre tebulotion aho containg o line ltem
dosorlbirg the percent Incldence of flights where the students reported that alrsickness
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madication had besn used, In the Instructor tobulation separate [istingz are provided ber
flight turbulence avd a breakdown of the grades Iswed on a glven ho;?t The ,::h pro-
santed In the total column at the ~xtreme right of the table represent the percentoge of
the total hops flown (5, 394) where the densted responses were present.,

As Indlcoted In the Total column of Table I, the VT=10 students reported that alr-
sickness (mild, moderato, or severe) oacurred on 16,2 percent of the haps flowry thelr
Instructors estimated the Incldence to be only 10,2 percent, For @ overt symptom of
vomliting, howaver, the student and Instructor ratings were more neorly In agreemen?, o1
wauld bo expected; the percettage of the total flights where vomiting occurred ona or
more times was reparted as 6.9 by the students ond 6.6 by the Instructors. Alnickness
of wifloiont severity to degrade the Inflight performance of the student was judged to beo

prasont on 10.7 pn:cent of the total flights by the studen’s and 7.5 percent by the Instruc-

fors, Student nervousness, experienced elther before or during o hop, wae Indicated on
35,4 parcent of the hops by the students and only 17,9 percent by the Instructers.

To highlight the difference between these renponss measures as @ function of the
spocific hops comprising the VT=10 Flight syllobus, selected elements of Table ! have
been plotted In Figwes 3 through 9. In thess figures sach hop Is Identifled with en

",
4
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QUESTIONKAIRE DISTRIBUTION BY HOP
e LER NN PE5 HOP

g

bEERE IR EEES
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Plot of reletive dhiclbution of elnlcines

Figuee 3
Ires reselved dring the siudy m o Gnciien of the

Ightean cormprlsing the Squodron VT=10 Night syllebus. Lash bar shove w givon hep earrespendy
t.o‘:;w pu’::\."-.o of the tota) number of questienneires ssliested dring the sudy thet perteined o the
swpeaifia hep, ‘The loP=to-right hep sequence shown ¢ tn I N the 10quence thet the
sudeats flew the hops, elthough thete were snseptions within wach hep serles,
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atbraviated code that ls detalled In ndix A, The lehall

ures reading from left to right fol!omA,Plp:oonml, the uqumhc:gom‘tn:: m 2‘9:-
ally flew the hops, although there were varlations from student fo studont, The extent
and distribution of the baslc doto avalloble for analysls on an Indlvidualehop basls are
daploted In Flgure 3 where the number of quettionnalees collected for a given hop Is
cy;ueiood as the percentage of the tobal numbar (5,39) of questionnaires recelved, It
enould be noted that the number of quustionnalres collected for sach of the first five
famlllarization hops (FM) through FM5) exceeds the number collected for sach of the
following 13 hops. This arlsas becousa the studente selected for amlignment to MARB fly
caly the first five fomillarization hops, while all other students fly the entire 18~hop
tyllabus, On the average, approximately 400 questicnnalres were completed on each
of the familicrization hops, and about 260 questionnalres were obtalned from each of
too remalning hops. Varictions In the exact numbor of questionnalres per hop are due
to lesa than 100 percent return which was compensated by occoslonal repeat hops, Of
tha 8,394 questionnalres reosived, 326 (about 6 percent) Invelved students repeating o
kop previously flown,

in Figuro 4 the studant and Instructor ratings of alrslckness incldence are compared
cn an Indlvidual-hop bosls. Flgure 4A plots the Incldence of alrsickness, regardiess of
dsgree of severity, that ocourrad on a given hop expremed as the percentage of the total
times alrslckness occuired relative to the total number of times the hop was flown, Flg=
uras 48, 4C, and 4D deplet the percsnt Incldence of hops where alrslckness was
presant to a mild, moderate, ond severe degres, respectively. Thess data penerally
Indlcate that both the Incldence and severity of alrsicknes were greatest on FM1, the
fizst famillcrization flight, Of the total number of FM] flights, the students Indloated
tiat 59,6 percent of the hops produced alrsicinens, 28,2 percent resulted In vomiting
ano or more times (Figure 5), and 41,6 percent cavsed performance degradation due to
clrsicknass (Figure 6), The Incldence of nervousness, alther before or durlng filght, was
also greatast for this Inltlal flight (Figure 7),

Alrslokness effects ware also high on the filth fomlliorizotion hop (FMS) but net
fo tha extent experlenced on FM1, Tha FO1 through FOJ serles of hops, generally
fiswn at the wery end of the flight syllabus, aleo produced considerable motion siress,
I torms of the maximum ssvarlty of the alrslckness symptoms (Figure 4D), the moximum
number of times vomiting ocourred (Figurs 3D), ond the maximum performance degrada-
tion {Figure 6D), hops FM1, FO!, FO2, und FOJ produced the grectest stress ratings by
both the students and the Instructors. Severs nervousness rotings (Figure 7D) vrere not
particulorly pronounced, however, for this particulor set of flights, However, the stu-
dsnts reported a relatively high Incldence of nervousness present (Figure 7A) os compared
fo the three alrsickness=related resporse measures. The pattern of Incldence by hops op~
parent in Figure 7 only approximately matches the more distinetive patterns notloscble
In Figures 4, 5, and 6,
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Figure 4

Comparlson of student and [reiruster retings of elrsleknese Inaldence end severity es 8 function of the
Iadividuel VT=10 hops, The Inaldence of sirsiolness of any dugres (mild, nederete, or joveie) N
thewn in Ay the Incldense of mild, sederets, end sevare ol erslekron in 3, C, e C,
respctively, In oash ome, Incidense ks axprened e the persentege of the total nuwber of hops
Hown of @ given alomlification whese the denated response secumred, In generel, the Mutrveter
judgnents of alrslchness Inaldense end reverity undersrtimate Yheao proviced hy the etudents, Thess
duto Indlcate that motlon siress wes greatest en hops FMT, FMS, and PO threvph FOJ,
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Figure

Poroant lngidsnce of Alights whore students reparted using elrlsiness medlsetion. The frequenay of

wodioation venge insremed coruldarebly on the fovr femilleriastion nwmmmmmﬂo

{FM1) wheee the Insldonse of olrelelnen wes nesrly 60 pareent fse Figure 4A), Ussge on the 1N and
VN serlos cf hops then feil, followed by @ the on the lee ssries (PO) of heps,

Figure 8 1s o plot of the percent Incldence of alrsickness medioation utage o
repcrted by the students, Thess data Indloate that the e of such medicetion following
the firet femillarlzation hop (FM1) Inoreased considerably on the sbsequent four fomll-
lasization hops (FM2 through FM5). The use of medioation on the [N and VN érles of
hops fall to a relatively low level but rose agaln on the FO series of hops. This reported
vac;d of medication during the late phases of the tralning program requires further lnvest!=
gatien since this practice tends fo allow olrslck susceptibles to continue In the progrom
witiout the natuwal screening Intended by tralning commond personnel, However, os will
bs disoussed in o later section, the rumber of NFO students ing tho wage of medl=

cction composed a small perosntage of the total Squadron YT=10 population.

Figure 9 1s a summary plot of the turbulence or rovghnas~of~alr data provided by
tho Instructor groups following each Aight, As indicated by Figure 9A, the Indtructons
considered turbulence to be present to a signifiocant extent on the five hov producing
tho greatest alrslakness stresyy 1,6., FM1, FM3, and FO! through FOJ, The VN serles
of Fiights wos also comsldered to have turbulence prasent to some degree. The lntent of
this clement of the questionnalre was fo obtaln bockground Information on ony mk
relstlonshlp botwesn flight turbulence due to otmospheric conditions and elrilo
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Insldence. However, durlng the course of the study It was found that certaln ins '
bosed tholr roughness=of-=alr Judgments upon the ovnyr-oll magnitude of the flight :'v::n
produced by the hop manauvers ostoclated with a given hop rether than simple atmos-
pherlo turbulence. This Intarpretation was due to the Inclusion of the words, "pliot
tachnlque, " In the roughness=of-ak item Included In the Instructor quastionnaire (Flgure
2 - bottom). In this context the tubulence data Ilsted in Table | ond plotted In Figure
9 aro probably highly compromised by the level of the flight forces produced by the
fectlcal maneuvers required on a glven hop.

The flight grade data tebulated In Table | ere plotted as a function of the individue
al hops In Figure 10, The squadron grading protocol was such that an Insiructor teued
one of fou Jrades (average, above cveroge, bolow average, or uneatlifactory) for esch
of the flight performance tasks to be procticed on a glven hop. The tutel number of
gradus lssuod on a glven hop could range from ore (EM1) through Yen or more, depending
upon the oomplexity of the hop. The percent ae data ploited In Figure 10 refer o the
total number of grades lassued on o glven hop. Thess dute Indicate that the dist thution
of Flight grades oorows hops was relatively corstant, with the exsaption of FM1 which
Involved only one grade per student,

Aa maationed previously, the sequence in which the students flew the 18 hops
compeising the VT=10 flight syllabus generally followed the left=right sequence thown
in Figures 4 through 10, Howover, there were enceptions where students Hew hops In
different sequences, particulerly In tha IN and VN serles of hops. Without exception,
however, the FM flights al preceded the FO tactical manouver hops, with a con=
sidorable number of IN ond VN fights flown in between thete two serles of hops. In
this respec?, a first Inspection of the alrsickness (Figure 4) and vomiting (Figure 5) dota
viould Indlcate that [ittle adoptation to reduce alrilckness ocourred In the student group -
over the entire length of the tralning progrom, However, the FO series of Mights In=
volved toctical miselons thet a high level of motion strees compored to all hops,
with the exceptions of FM1 and FM3, For these two famillarization hops, o deduced
from Interviews with different Instructors, the tuctical maneuvers performed on FMS were
consldered to prochuce a much greater mo’lon stress than the moneuvers performed on FM1,
Although FM3 was the greater stressor, the airsickness effects observed for this Flight
wors of |ees saverity than those asscolated with FM1, Indleating some degree of Initlal
odaptation, For example, on FM1 airsloknes Incidence was 59,6 peroent, which then
doorocsed to 35.5 percent on FM3, Similorly, vomiting Incldence on FMI wes 28,2
psrcent, which then fell to 14,9 percent on FM3, The rise In alrsickness eMects during
the FO serles of hops which occurred ot the end of the flight syllobus emphesizes the

int that adoptation effects cannot be deduced from a simple sequential analyils of
flown, but must, instead, derlve from an evaluation of the relative stress level of

tha Individual hops comprising a glven flight syllabus.
AIRSICKNESS INCIDENCE AND SEVERITY;: STUDENT FREQUENCY ANALYSIS

The same questionnaire dato used to develop the Table | analysts of oirsiokness
Incldence for each hop were also examined to determine the relative contribution of
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Individual studants who expsrionced repcated alrslckness. in Teble | the Incldence dato
&mnhd below each hep comrerponds, In general, to the number of students experienc-
Whg akslcknes on that hop, but thase dota were Infiuenced by a small number of students

o hod to repsat hops for one reason or another, In this snie the Incldence data In
Tabla 1, whon Interpreted relative to the parcentage of stucints who were airelck on a
glven hop, would be on the high side of the true psraantags Figure: In this ~cse tonl
Inc!dence relative to all of the hops flown does not have a direct relationship with the
number of students experiensing alrsickness since alrtlckness was not evenly distributed
ocrots olther the hops flown or, equally Importent, the student population,

| To examine Incidence on an Individual=gtudent basls, the dota were enalysad to
. datarmine the numbsr of students who experienced o glven respcrie a number
of times during the course of the entirs VT=10 tralning program. Table Il Is a tabule-
tlon of the results of this analys!s for the principal Inflight elements under study, Esch
datum In this table below a glven onlumn heading denctes the percentage of the 408
students who expsriencad a glven responee the numbez of times Indloated by the column
heodar. The tobal column at the extreme right of each row In the table denotes the per~
cantago of the total number of students who experienced the glven remponee one of More
Mimes. These total data indicate that 74,5 percent of the students were airslck on one
ot more flights during thelr VT =10 training, 39.2 percent vomited on one or mare hogs,
and 58,6 parcent experienced performance degradation due to airsickres on ons er moro
hops. As shown by the Individual column dota In Table i1, o small peroentage of stv=
donts who were repsatedly alniok made quite signlfioant ocniributions o the over=all
okslcknass Incldance rote. Some students displayed exireme perseversnce ln that one
Individual reported belng alrsiok on 17 hops and soven Individuals reperted vomiting on
six or moce hops. Table 1, Itke Table |, reflects the lower magnitude of the Instructur
ratings as compored to those of the students.

To emphesize the multiple contributions of @ small number of students to the over=
all alrsickness Incldence duta, the student= end Instructor=bosed alrsickness, vomiting,
gformnco degradation, ond nervousnes data of Table i1 have besn plotted In cumu=

ive frequancy distribution form in Figure 11, The least suceptible membars of the
wudert population are Ideat!fiod In this figure by the Intersestion of the disiribution
curve with the ordinate axis, In effect, 25,3 percoant of the sudents reported that they
never experlonced alricknas during fralning, 60.8 percent reported that they never
vorsited, 41.4 percent never roparted eny performanco degradation due to airy .knew,
and 11.5 percent Indloated that they never exporlenced nervousnass, Arbltrerily de-
fining the mast wiseptible students s those In the upper 10 percent (dectle) of the
Figure 11 distributions resuls In the following cbservations relative to the student ques=
Honnolre deta: For the ainlclnes measurs, thut 10 peroent of the populetion with the

Incldence of reps sted airsickness experiences ls.defined by students who were

alrslck on five or more Mlights. For the vomit measure the upper declle population ls
mhdbyuhdmhwhomlhdonthnoormﬂldm. same applies for the per=
formanco degrodation measre. n essance, fests of motion slakness seneltivity would
be quite weful If they covld wecssfully identify Individvals comprising thveee suscephi=

ble subpopulations,
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Ansthar set of obscrvations psetinent to the future comparison of these Squadron
VT-10 studant kequsncy data with similor dota derlved from odvanced and flest recdi-
6333 squadrons Inwlvas the number of students contributing to the total Incidence of
olnloknass thet occurred on the hops fiown., Tho Table | and Table Il duta can bo re-
latod to show that 50 percent of the hops where alrslckness occurred was acoounted for
by leas than 19 percent of the studenty 50 percent of the hops where voniting occurred
was asoounted for by only 10 peroent of the students; 30 percent of the hops whers per-
formonco degradation oocurred wos accountod for by less than 14 percent of the studentsy
and 50 perosnt of the hops where nervousness cccurred was acoounted for by only 17
rercent of the studants,

Nermalized cumvlativa frequency distributions of the some form are elso plotied
for studant reports of medication usage In Figre 12A ond for Inrtructor rotings of turbu-
lence o roughness of alr In Figure 128, The signifioonce of the medloation wags plot
b thot only 10,8 pecent of the students reported using medication during tralning. Of
this total (46 students), 11 students reported using medication on five or more hops.  In
offect, the Incidence of medication usage shown In Table | and plotted in Figure 8 was
ascounted for, In great part, by o very mmall number of students. The turbulence detc
show that the repeated exposure to roughness of alr was more evenly distributed over the
population,
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INDIVIDUAL STUDENT PERFORMANCE: AIRSICKNESS INDICES

To davelop a method of comparing the performance of Indivl
entleo course of thalr flight training In Sun*iQn”' VT=10, m'}fm:f o'n;mv;‘:l':i:f:dwl'n:h
dicss wora calculated for the principal elements of the alrslckness questionnalre, using
both tho student and Imatructer ratings, Specifically, for each student five urwelighted
and fivo walghted Indlces of performance were caloulated, using the alirilokness, vomit-
Ing, parformance degradation, nervouness, and medication usage companents of the
studant questionnalres as maasurement references, For the Instructor date flve urwelghted
and five welghtad Indlces were caloulated, using the alrsicknems, vomiting, performence
dogradation, nervousness, and turbulence components of the Instructer questionnaire as
reforonca, These Indicas have the Imiadiate function of allowing the comparlson of
dificiant studant groups #ithin a glven squadron, They are also Intended to serve the
furthcr function of relating an individual's early performance with whsequent perform=
unce In advanced ond fleet readiness squadrons,

The unweighted Indices for the questionnoire responses to be anclyzed represent
the parcentage of the total number of flights flown by a given student where the denoted
respense occurred. For thase Indices no welght is glven to the severity of the resporsa.,
The unwelghted Index s calculated for o glven student as

1) RESPONSE INDEX (UNWEIG HTED) = N"":" fs wf\'"""‘ %100

To illusteate, If a student flew a total of 18 hops and reported that alrslokness symptoms
wara present to some degree (1.e., mild, moderate, or severe) on 9 hops, the unwelighted
olrstckness index for this individual woo‘d be 30.0, If o student never experienced oir-
slcknass, hiy Index would be 0,0, Correspondingly, @ meximum value of 100.0 for this
Indsst denctes a student who was alrsiok on all of the hops thut he flew. This method of
caleulation of the unwelghted Indices appliss to each of the five student questionnalre
rezponies ond to each of the flve Instruator responses @ listed obove,

The welghted Indices calculated for the some ten questionnalre responess axign o
lincar welght of 0, 1, 2, and 3 to the four mognitude ratings omocloted with all but the
modlcation uscge [tem, For example, If o itudent reported that he was not alrslck on o
gIven hop, he would have a response rating of 0.0 for this hopy students who experienced
mid, modercte, or severs alrsloknes: symptoms would be glven responss ratings of 1.0,
2.0, and 3,0, respectively, for the hop, These retpomes rotings were summed for each
indlvidual and used to colculate a welghted index, also normalixed to have @ meximum
valus of 100, as follows:

Sum (Indlvidval Flight e Rot! x 100
ota . T

Accordingly, o student who was never alrsick would have a welphted olrsicknes index
of 0.0; @ student who wos seversly akslck on all of hls flights would have o welghted

2) RESPONSE INDEX (WEIGHTED) =
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Indox of 100.0; a studsnt who was mildiy afrsick on 50 psrcent of his

Indss of 16,7) and a student who wes seversly alrsick on 30 percent om m'wr; =
haveo an Indox of 50,0, In the case of the medlcation ucage element of the student
questionnalre, a response rating of O was assigned bo the lrem If medication was not used
on tho flight and 1 If vsed. The weighted Index for this response was also normalized to

a mosiimum value of 100,0, thus resulting In the Ighted
thls o ltem belng identlcal, ? unwelghted ond walghted indices for

Tho rosulting group statistics for thase Individually calovated response Indlces are
tebulated In Table 11, Resporse varlables 1 through 5, ‘and & through 10, In this toble
dazc7lbo the flve unwelghted and five welghted Indices, reepactivelv, darived from the
wudzit quastlonnalre data; varlables 11 through 18, and 16 through 20,
equivalontly to the unwelghtod and walghted Indices derlved from the Instructor question=
nalro cata, Although the Table 111 statistics are based upon all 408 students Ingluded in
tho ttudy, reiponte indices were caloulated for only those students who had filled out
four cr mere quastionnalres. Statlstionl data for varlables 21 and 22, repressnting the
finc! ccademic and flight grodes rocelved by the students graduating from VT=10, were
not Inzludad In this particular toble. The recson les In the fuct that the recorded grades
recslved by the graduating students auigned to MAFS were based upon only the five fo-
milicrization hops (FM1 through FM5), while the grades recorded for the students asslgned
to tho VT=84 and ATDS squadrons were based upon the thirteen additional hops flown by
this lctter geoup.

Statistical paremeters caloulatad for sach vorlable |isted in Table Il Include the
group maan, standord deviation of the cheervations, standord error of the mean, minimum
value chssrved, maximum value obesrved, group median, tha Kolmogorov=Smimov devi-
ation statlstic, ard the total number of obesrvations Inoluded In the data base. The un-
welghied, student-based Indices indloate that for this population, the meon or average
studant expeclenced alrslokness on q)noxlmly 18 percant of the hops flown, vomited
one ot more times on 7,8 percent of the hops, experienced Inflight perfarmonce degrada=
tion due to alrsickness on 12 peroent of the hops, and reported the presence of nervouss
nets cn over 40 percent of the hops, The equivalent unwelighted Indloes calculated from
the Instructor data Indlcate vonsiderably lower mean values for the some Indices, with
tha exseption of the vomit varlable. The same relationship applies to the welghted
Indlccs pressnted In Table 11, The mean value of approximately 3,5 for the medlieation
utage Index denotes a relatively low utiiization of alrslicknen medication for the group.
Tha maan unwelghted turbulence Index Indlcates that the Instructors corwlderad 20 per-
cent cf the hops Involved roughnoss of oir (turbulence and stressful flight ‘orces).

The lnterpretation of the mean values of these 20 resporee Indices os numbers des=
criblng the retponse of an “average student” ks highly limited sinoe the distributlons of
the rezponse Indlcos for the proup are generally skewed toward the lower values, This &
demonstrated by the medion values chown In Table l1] which consistently fall betow the
mecn. The non-Gausslan nature of the Indlces 16 confirmed by the deviotion
statlztic presented next to the madian column 'n Table 111, A Kolmogorov-Smimov one-
somplo test of goodnams of fit (10) wos opplied to the dato where the normolixed cumulctive
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Statistlaal Mitlng of the Aight responce Indices end leboretory test scores for the Squadron VT«
p:;mhﬂon. The flight Indices (:ee terxt) for the Individua! students were calculated on the h::
fiizhts flown during tralning. Dete presanted for each response verieble tnalude the meen, stenderd
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wlathon, wanderd error of the mean, minlmum, meximum, medion, ond total number of students. |n
«2ltien, tho davietion-statintic awscclieted with the nonparemety Imogorove
of gocdheas of ft of the dlstribution of tha obeerved dao to the dlsteibutien of en equivelont thaoretical

Guausslon population is listed et the right,
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disirlbution of the observed data was compared to on equivalent theoretical Gausslen
distribution with the some moan and standard deviation os the observed dota, A total
of 49 hlstogram bins were uzed to construat the two disiributions equally spaced cbout
the mean and extending to four standord devictions to clther sids of the mean, The
mesimum alvelute doviction of the two distributions was then determined, os listed In
Table {11, These data Indicate that a null hypothesis based upon the asumption that the
diztribution of the obsarved data Is the sume os a normal distribution must be rejected ot
tho .01 slgnificonce level or greater for all 20 of the Indloes. Plots of the normalized
cumulative frequancy distributions of the observed unwelghted and welghted Indlces
along with equivalent theoretioal Gausslan distributions are pressnted In Flgures C)
theough C5 of Appendix C for both the student= and Instructor=derived data,

Tcble 11l also contalne a comesponding thatistioal tabulation of the test scorer
from soveral reactivity tests that were administersd fo o large segment of this pasticulor
gudant population. Thesa data are presented at this time for the primary purpose of ez~
tzbllshing both group ond Individual toseline reforences that can be related on a longl~
tudinal basls to student performance during the advanced and fleet readiness phasss of
the NFO tralnlng program. (¢ ts expected that some combination of the laborgiory tests
will evolve from the longitudinal study that will Improve the Idantification of the relc-
tiva motlon sickness weoaptiblily of the student NFO population, .

A short detoription of ecch test score ltem listed In Table {11 1 presonted In
Appondin B, along with references that desoribs the test technlyuss end procedurss In
raspactively) pertain to a@ motion sloknem history; TSANX and TTANX (varlables 26 and
27) to a state/tralt anxlety questionnalre; TBVDT, TBVOR, TAVDS, and TBVDP (vorl-
ables 28 through 31) to a Befef Vestibular Disorlentation Test (BVOT) TVVSPY, TVVSP2,
end TVVSP3 (variables 32 through 34) to the statlc eloment of @ Viwal=
Vezttbular Interaction Test (VVIT); TVVDPY, TVVDP2, and TVVDPF3 (varlables 33 through
37) to the dynamic performance element of the VVIT; end TVVIR, TWIS, TVVIP, and
TWIT (verlables 38 through 41) to the motion slokness rating element of the VVIT,

Plots of the normallzed cumulative frequency distribution of the Individuel scoree
recorded for these tests, along with a theorstical lon distrlbution having the same
mean ond standard deviation as the observed test soores, are presented in Flgures C6
theough C11 in Appendix C. The Kolmagorov=Smirnov one=tample deviation stetlstics
Histed In Teble 111 indloate non~-Gaussian distributions for all test scores except those
axsoclated with the tral/ansdety questionnalre (varlable 27), the three dynamlic par-
formance VVIT scores (variables 35-37), ond the VVIT self=rating score (verlable 39),

COMPARISON OF STUDENT SUBPOPULATIONS BASED
UPON ADVANCED TRAINING ASSIGNMENT

Upon aompletion of baslo tralning In VT=10, the gracuated students follow one of
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VT-84-RIO, or ATDS. The actual plpel! soma degred

‘ . pelines followed are determined to
a.?wﬁ@m cholce, but graded performance and "naeds of the service" ore oom!;mnlomoy
which sometimes force a wudent Into o plpeline not of his chooeing.,

A compezlion of the elrsiokness Indloes mecsured for these four different student
Groups durlng thelr V=10 treining must takas Into account the two different pipelines
within the squadron proper. That ls, the MAFB proup Hlles only Five haps (FM1 through
FM3) bafore graduating, while the throe remoining groups fly the same five hops plus
thirteen additlonal hops. Sinoe two of the five fam!ifarlxzation hops Involve relatively
nigh motlon stress (FM1 and FMS), while only three (FO1, FO2, and FOY) of the remain=
ing hopa mont o':'u:’v:lm ;: grectar m::b.cblo 1), 1t would be oxpected that the
tczponza Indlees group wou grecter than thoss of the three other
7 all hops flown by a given student were used to caloviate these Indlcss. o

. Toallow a better comparison, a separate sct of response Indlces based upon only
o questionnalre data darived from the flve familiorization hops wos oel culated for
cach of the four different student groups. Because of the non-Gausslan neture of both
tha 20~resporss Index meawwres and the majority of the laboratory test soores, @ -
riztria watistical approach was uttiized to determine If the students within the MAF:,
Vi-86~AJN, VT=86=RIO, and ATDS claniflcations come from the same popvietion, A
Hruskal-Wallls one~way enalyrls of varlonae by ranks teet (10) wee epplied to the data,
with the principal resulrs presented In Table IV, For sach Inflight responss Index end
f=z each labaratory test score, a fabulotion Is made of the Kruskel=Wallls H stotistle
czrrected for tle scarey the total number of students included In the anclysty end, for
cach of the four student groups, the mean, stundard deviction of the obesrvations, the

" ¢tundord error of the mean, and the numbor of students Included In the group, To dis=
grove the null hypothesls that the four student groups came from the seme or on Identlcal
papulation requires that the H statistic equal or exceed 11,34 ot the .01 significance
lsvel end 16,27 ot the .001 significance level, asuming thet H is distributed 11ke ohi
gguared with threa degree: of keedom, (in Table IV, and in all following tables, @
grobabllity of .01 was selected as the minimum cscepiable degree of siatisticsl signifi-
cance, thus sirengthening the positive identification of real differancss ot the expense
ef overlooking real differences thot nc{' exist ot lem signifioont lavels,) Of the twenty
guastionnalre-response indices, *he null hypotheels was disproved only for variable 14,
tha inatructor-bosed unwelghted nervousness Index, For this Index the mean Incldence
of nervoutnes was lowest [n the VT=84<RIO student lation. The test also shows
that there were no differences In the four student populations relative to the 19 labore-
fory test soores (varicbles 23 through 41) Included In the present study,

Since one efement of the longltudinal ctudy Involves the fater followup of the
VT=10 students amigned to both ths AJN and RIO components of Advanced Tralning
Squadron VT=~86, a similar statisticel comporison s provided In Table V for thess two
eiudent groups. The ATDS group Is not Included because of the relatively low number
of tiudents recelving this asignment, In contradistinction to Table 1V, the oirslcknes
lndex data In Table V were oalculated on the basts of the entire 18 hops comprising the
ccmplete VT=10 flight syllabus, For these data the Kruskal-Wallls H statistic bosed
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Teble V
Bzau¥s of @ Keushal=Walll cno~woy enalysh of variense semperican of siudonds whe greduated frem Squzdren VT=10
c2d ware cxlgnod te Adverved Tralnlng MNd&m*Mﬂm::w»

ren VIBA-RIO. In aantradistinaiten to Teble 1V, tha flight Indtess for this teble end ol fo
mw.-nhmudauwmsy.aw.'w. ol feliowing tebiss were
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upon ona degres of freedom I required to equol or excsad 6, .

fovel or 10,83 ot the 001 leve! to a:m:'m. null hmﬂmf:;fm;n %mzm
end VT-846=-RIO studonts come from the some or en Identioal population. Agaln, there
mwdeﬂmmdﬁmmOhopowhtlocnfwnyomumlndlou,
with the anception of the ynwelghted ond inctructor mecsures of student nsrv-
cuenen (varlebles 14 ond 19). The means of two Indices were lowest for the VT-
E4=RIO letlon. Table V ako shows @ signifioant differenos for the over-all eoadem-
i3 end flight grades (varicbles 21 and 22) of the two groups, (Thess dote ere Included
in this particular table since the grading format for these two populations was identicol.,)
£a dancted by the mecn grode datc, the students anigned o VT=84-X10 hed the
batter accdemio and (light grade parformance., Agaln, there ware no significont differ=
ances ot tha .01 level or greater for any of the laboratory fest scores,

A third comparison Involves those students who graduated from the squedron end
thase who otrited for any reason whatsoaver. The results of applying the some Keugkel-
Wallls ene=way analysts of varlance to thess student groups ore summerizad fn Taklo VI,
Tha alralakness Indices In this case were oalovieted on the besls cf all Aights Aown by
te students, The effectivencw of the Krvskal=Walils test In this partiouler comparison
s restrictad by the relatively low number of atrited students (N = 23) pressnt ot this
¢haze of the study, Onoe agein, the only slgnificent diffsrance identified In the two
papulations Invelves the unwelghted end welghted nervousness Indices thot were greater
{or the atirlte group, The anclysls showed no signifioant difference In the leboratory
tast sceres for the two groups,

COMPARISON OF STUDENT SUBPOPULATIONS BASED
LPON ARSICKNESS SENSITIVITY

In tha provious comparisons, emphasls has been placed on Identifying difersnoes
emong popu lation clan!fications based upon the graduaiion and advanced training oalign-
czands of the studerts. In effect, the clomifloctions have besn Indapendent of the dolv

soduoed by the olrslokness questionnolre, Sinoe one of the long=term objectives of this

y Is to develop and valldate an elrsickness ‘est bottery to 1dentlfy both suscep~
tfhla and nonsucoeptible aviation candidetes, it Is aleo of value to Investigate respome
varlable differences that may exiat between students with high Indes soores (sueceptihble)
end students with low Index scores (nonsusceptible) even ot this sarly phase of the lengl-
fU&m‘ 'My.

To facliitate the tson of the resporee variables derlved om alrsick end
renalrsiok students, the following clussifications were arbltrerily defined, using the
v:alghtod alrslokness Index dota derived from the student questionnaire (varicble ). The
conalrslck populotion Included only thoss students who were never alrslok and thus hod @
wolghted alilekness Index of 0.0, The alrslck populotion inoluded only thowe students
who hod a welghted alrsicknsss Index thot aqualed or exceeded the 90th=centlle ref-
crence established by the normalfzed cumulative equency distribution for this particu~
lar index. The distribution dota presented In Figure Cl=B Indlcate that ot the 90th=
cantlle point, the weighted eirslicknes Index soore was approximately 24.0. Thus, all
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sutlonis with an Indax score equal to or greats than this level were defined I

tsk population for this squadron, These dlstribution data also Indlcote thot &m;
stak group Included approximately 26 peraent of the fotal squadron population, (The
wolghted alrslaksiess Indax for aach student was salouloted on the besls of ofl hops flown.)

Thase two arlieria were used to deflne the susceptible and nonsusoeptible la=

tlors, and ¢ Krushal=Wollls one=way analysls of vorlance was parformed on mmfho

ponse verlcbles, the reaults of which are febulated In Table VI!, With one degree of
freadom tho H stetistlc must equal or exosed 6,64 to establish af the .01 signiflcance
tovol thet the atrilek ond nonalralak students are not from the same population, ond equal
57 excasd 10,83 ot the 001 significance level. As Indloated In Toble VI, all twenty of
12 quastlonnalre Indless are significantly different for the two populations. This would
&2 expected kr the unwolghted and welghted alrlokness, vomiting, performonce degra-
dutien, and medicotion Indloes sinco these Mems are all alrsicknese=related, and the alr
slchnem Index proper sarved to establish the twe populetions being compared, As indl-
cuted by valcbles 4, 9, 14, end 19, the studont nervoumaen Index als derived from
two different populations. The same appiles to the Instructor rating of turbulence. For
all twenty of the questionnatre Indices, the meen for the alnlck group was grecter then
the meen for the nonalrsick group,

For most of the laboratory tests (variables 23 through 41) the differences betwaen
populations were not 90 prancunced es for the quostionneire Indices. However, oll threo
Homs of tha motion slokness questionnaire, the state anxiety questicnnaire, and the BVOT
reter, wif-roting, and post=self-rating scores, had significant H stutistics, No signifi-
cunt differances wers found for the tralt anxlety questionnalre or eny of the VVIT tcoras.,

Tablo VIl provides a simllor comparison between students with a high (upper deo=
lle) welghted vomit Index and students who never vomited on thelr training fights,
This lotter ’ frumﬂno approximately 81 peroent of the total student pepulation,
includas the Table Vil studants who were never ainick and thus never vomited, m well
a3 those students who esparienced alrslokness but never vomited. The upper declle for
the ausceptible group was merked by a welghted vomlit Index soore of 14,4, as derived
from the Figure C2+8 dlsrlbution date, Agaln, all twenty Index scores for the suscep~
tible groun were greater than the related scores for the nonsusceptible group. The lob-
ceatory test soores also generally followed the Table Vil pattern, with significont differ-
onces prosent In the three motion slckness questionnalre soores, the state anxiety quer-
tisnnalre, and the three BYDT rating scores. In addition, the VVIT selferating ond
post=telferating scores (variablies 39 and 40) showed significant differencus In the two
popu latlons

The same compcrative analysls wos performed, utllizing tho welghted performance
dagradation Index fo define swceptible and nonsusceptible lotlors. A welghted
performance degradation Index score of 16,0 cv greater merked the upper declle sucep-
tile group as derlved from the Figure C3-8 distribution data, The nonsusceptible group
included approximately 42 percent of the total population, The results of the Kivekal=
Wallls one=way analysls of vurlance for these populations are ummarized In Table IX,
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Again, the same pattern of respones differences exists for these duta that were deserlbed

in relation to Table VIlI, with the one exception that the differences in ¢
soif-rating scores were not statletically significent for the two powloﬂ:m’:. YYIT port-

Toble X presents a corrueponding analysls baced upen the welghted nervousnos

4 Indax scores calculated from tho student questionnalre m. The upper dealle used to

Identify the highly nervous population was marked by o welghted nervousnes Index scere
of 40,3 or greater, o derlved from the Figure C4-B distribution data. The PON=Narvovs
group, 1se., the students who Indloated that they never expurienced nervousness dueing
flight tralning, was defined by only 11 percent of the total population, The Table X
data Indloate that, with the exception of the medlcation viage Index end the turtulence
1 Index, the questlannalre responses derlved from the two populations differ slgnificontly,

Howaver, the differences In the means for tha two groups are, In general, smaller thon

thoeo found with the three previous analyses, In the oase of the loboratory test scores,

population differences were found only for the BVDT talf-rating soore and the VVIT post=
tect soif~rating soore,

The results of the four student group comparkons desoribed by Tables VII theough

' X Indlcate that certaln elements of the laboratory test battery hovoy the potentlal, even
| at this early phase of the longhtudinal study, to separately dlstingulsh between wscep~
\ tible and nonwscoptible lotlons, using the fllght data o8 @ orlterlon, As

smphaslzed earller, the welghted Indlass wed o define the weceptible ond non=
: susceptible, l.e., high reactons or low recctors, In these tablos were extrocted from the
. student element of the questionnalre. For some of the laboratory tests tncluded In the
! current analysls, It could be argued that the differsnces noted In the populotions reflect
X the method or philosophy utllized by Individual students to rate or score thelr Inflight
' alrslckness symploms, For exomple, with the BVDT self-rating score (varteble 30) the
student fs required to ouign a relative degree of severity lo different symptoms he expacl-
enced during the test. His evaluation of the akslakness symptoms experlenced on a given
flight also oalls for o rating of over—all severlty, In this context, It could be argued that
ono would expect that an Individual who highly rated his symptors during the SVDT
would also highly rate his alrslckness experiences,

If, however, one utilizes the instructor-derived dota to establish high end low
reactor groups, the differences In loboratory test scores for the two groups still exist, and
at o matter of fact, the statistical confidence Improves. This 1s demomstroted by Teble
\ X| which tabylates the results of a Kruskal=Wallls one=way onalysts of varkance bosed
: upon a population sbdlvision derlved from the welghted alrilakness index seores pro-
vided by the Instructors, In thls table, the upper declle for the welghted alnicknen
index Is marked by a score of 16.5 or greater, as derived from the Figure Cl=D distribu-
tion dota, The reloted population defined by the corresponding student=based e lrsicknen
Index (Table V1) hod a higher soore of cpproximately 24,0, Tha low sueceptiblilty
group for the Instructor=based population subdivision Included opproximately 43 percent
of the total students, asy oompared to only 26 roroonl os defined by the students proper,
As Indlcated by the H statitlc In Table Xi, all twenty questionnalre Indlces were derlived
from different populations. As with the Table Vi student=based doto, the Inatructonbosed
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Teble X
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ﬁm‘;mc students with a welghted nervouinen lindex squal 1o or greater m 40,8 which defined the vpper
meanre,
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24 TREOR-NE NINYORY.PARY 2 3.93 1.0 4.9 ! b1 .3 0.7 1.0 1
28 INGOI-NE HISTORY. BUN 4.04 .6 .0 1.3 I 168 2 3.0 4 ]
26 TOANN-STAYE/ANK QUESY 31y 24,9 (1% 1.2 13 30.4 4.8 4.6 1] ]
27 TTANN-TRATV/ANK QUESY 3.24 iv.2 ¢ t.1 13 31,8 8.0 1.6 10
20 TOVDT-RVIT TINE OF Dav 20 .0 10 a2 163 4 2
29 TRVIR-GVAT RATLR .9 12,0 30 403 1.7 3 1Y P
10 TBVIE-RVRT SRLP-CATING 6.900 10.2 5.0 .8 9 1% r.y i.4 4]
31 TOVEP-CVRT P0BY-RATING 4,41 3.4 {).2 1.9 ] ) .4 12.3 2. 1
32 TVVEPI-VVIY STIATIC-RIGNY SIEEII Y N ‘.0 13 1.7 .8 1.8 111
33 TYVOPR-VVIY STAYIC-WROND .01 4.9 8.1 1.4 13 &2 34 1.0 12
Jé¢ TYVEPI-vVIY STATIC-AN1Y A P2 14,4 4.0 1} 3.2 4% 1.3 1?2
I8 TVVEPLI-VVIT DYNARIC-RIGNY 1.1 0.0 2i.¢ 6.0 13 83.¢ .4 109 17
33 TVVDPRAVYIT DYNANIC-URONQ 3.4 10.0 4.4 (.2 1 6.1 5.9 .7 1}
J?  TVNDPI-VVIY BYNARIC-OMLY V.08 .2 207 ¢.) 13 6.8 3.6 11.9 13
30 TWVIR-VVIT paTIR 3. 8¢ 16.2 3.9 (I | 13 3.8 11.3 3.3 12
30 TVVIS-VVIT SELF-RATING [ 2 ] ] 15.0 4.4 1.2 13 r1.8 | N ] .0 12
40 TVVIP-YVIY POST-RATING i2.99e t 3% § | 19 4 0 13 38,7 302 9.9 12
41 TUVIY-VVIT TIRE OF DAY .43 1.7 t e N | 13 8.8 1.2 .3 12
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! o INGTRUCTOR ACSPONNE OATH Voo BEIGNTED RRSPONRE INDEX
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S-AIRSICRMESS S NBEN-UY
9-VORITING THDER-VY .
S-P.DUARADATION FNOEN-UV
S~-NTAVAUSNESS TUDRR-UY
S-HEDICATION ThDEXR-vY
S-AIRGICANESS THDEK-Y
S=VORITING INDER-M

S=P. DRERADATION JNDEN-¥
9-NERVOVENENS I1NDEN-Y
S-NEOICATION INMEN-¥
I-ATRSICKNESS 1 HDRN-UY
J=VORITING INBEN-UY

1=P. DEOARADATION TNDEN-UY
I-HERVOVANRES THDRN-UY
1-TURBULENCE 1NDEN-VY
I1-AIRGICNNESG I NDEN-V
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1-TURDULENCE INDEN-M
THER1-NE NISTORY.PARY |
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TEANX =0 TATE/ANK . BURRY.
TTANX-TRAITZANN SUERTY.
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TAVIR-BVYRY RATER
TOVRR-0VRY SELP-RATING
TEVOP=VRY POBY-AATING
TYVEP 1=V¥VIT GTATIC-RIGNT
TVVEPR-YVIT QTATIC-URONG
TUVEP3-¥VIY GTAYIC-0NITY
TYVBPL-VVIY BYNANIC-RISNY
TVVBPR-YVIT SYNANIC-URONG
TUUDPI-VYVIT BYNANTC-ONTY
TVVIR-VIIT RATER
TYVLIE=-0VIY ELP-RATING
TYVIP-YVIY POST-RATING
YWVIT=VYVIY TINE OF DAY
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mecn Indax scores for the high-reastor were ol| greoter without exception than tho low=
reccior group. Agaln, the three motlon slcknees history soores, the state/anxlety test,
ond the three BVDT rating tests show significant differances In the two populatiors. In
addition, the three VVIT roting tests now statistloally distingulsh betweenr populations,
With even this cursory examination, It would appear that certaln of the iaboratory scores
wiil be Independent of student blas or approach in completing the flight questionnalres,
In addition, 1t may be possible to utilize Instruchor=based measures of alrslokness to
o::‘hlhh valldation critorla for future evaluation of selected laboratory test combina=

t ’

FLIGHT AND LABORATORY DATA CORRELATIONS

To galn some Inslght lnto the relationships that may exist emong the response varl-
ables at this phass of the study, the data were fo a Spsarmon rank oorvelation
analysls aorrected for Hed cbesrvations, The analysls Included the total Squadron VT=10
population with the unwelighted and welghted response Indloes calculated on the basls of
the total number of hops flown by a glven student. The results of this rank comelation
anelyils are presented In matrix form In Table Xll) the total number of data pain awocl-
oted with a glven correlation costficlent within this matrix ks febulated In similar form
in Table Xill, Table Xii also lists the unity velue correlation of a varlable with Mwelf
0 as to estoblish the total number of cbservations avallable for analysls. As before,
ocorrelatiors between the caadsmic ond flight grades (variables 21 ond 22) are not
Included In this table because of the different grods references used by the MAFS sty-
donts who flew only the flrst five famlilarization hops of the Squadron VT=10 fiight
syllabus, To establish the stathtlical significance of the rank correlation coefflolents,

a t statlatic was oaloulated for esach relatlonship and a stendard two=talled Student t-test
table evaluation made. Those correlations which the t=test evaluation identified o8
belng statistically signlfioant at the .01 and 001 levels or greater are ldent!fled acoord-
Ingly In Table XIil,

A oursory examination of the Table XiI rank correlation coefficlents for the twenty
quastionnalre~derived resporse Indloes shows @ conelderable number of significont inter-
correlotions, as would be expected. Por exomple, the unweighted and weighted Indloes
for the studunt=based data are ol! correlated to the .9 level or greater. The same
opplles for the Instructor=based Indloss, Considering the three resporse verlables that
are, by deflinitlon, directly related to inotlon siokness, 1.e., alrilckness, vomiting, and
performance degradation due to airsicknws, It oon be observed In Table XII thot the cor=
responding student and Instructor ratings ore correlated to the .7 level or greater, Thh
holds !orntmh the unwelghted and welghted Indloes. The highest correlation between
the student and Inatructor respornes for these three variables s 93 for the vomit Index
which, due o the overt nature of this symplom, I not at oll srprising. A Ruther cb~
servation concerns the severity of the alrsicknes lenced as measured by the welght-
od alrsickness Indices aslgned by the student (variable 6) ond the Instructor (voriable 14),
These alrsloknees Indices were correlated with the welghted vomit Index (severity mece-
ured by the number of times vomiting ccowred) to the 73 level for the student dote
ond to the .81 leve! for the Instructor data, in effect, the judpment of alnickness

4




wvwltg'wm highly correlated with the number of timos vomiting occurred, There was

also @ high correlation between tha severity of performance degradation cauted by alr=
tickness and the severlty of the alrsicknass and vomit owlonz. b ol

The correlations between the nerveusness Indices and ony of the three motion sick=
nest=related Indloes, though statlstically significant In most oases, were marked by con=
siderably lower correlation coefficients, For the welghted Indices, the lorgest correla=
tlon for tha student nervousness Index was .53, and thls ocourred relative to the related
lnstructor (udgment of nervousncss. The same trend of statistioclly significont, but
lowar, correlation coefficlents was obssrved for the medication usage Index. The cor-
relation coefflolent between this varlable and any of the three welghted motion slckness
measures was In the .33 to .38 range for both the student and Instrucior data, The
Instructar=furnished hebulence or roughnes=of=alr data also displayed low comelation
cosfflolents In relation to the same three motion slaknes related Indlces, The turbu=
lence Index had correlation coefflclents of .28, .33, and .28 relative to the
walghted alrslckness, vomiting, and performance degradation Indices, respectively,
bazed upon the studont data, ond coefficlents of .31, ,33, and .37, respectively,
for the some Indices derlved from the Instruator data,

The Table X! correlation matrix alsc permits a preliminary evaluation of the
relationshlps that exlist at this phase of the longltudinal study between the Inflight alr=
slclnens meceures (variables | through 20) and the Individual Isboratory tests (variables
23 through 41) undergoing evaluation, Laboratory tests that show statistically significant
corralations with all three welghted alesickness, vomiting, and performance tlon
Indlces derived from both the student and Instructor data Include the motlon sle ome
history (variables 23, 24, and 28), the BVDT rater score (varlable 29), the BVDT self=
rating score (verlable 30), and the BVDT post=test eelf-rating soore (varfoble 31), The
VVIT salf-rating score (varlable 39) shows significant correlations with all three of the
studant=based welghted Indlces and two of the three Instruotor=bosed welghted Indices.
In the cone of the VVIT roter score (variable 38), statistically signifloant aomelations
oxlst between the student-based vomlit Index and the Instructor—-based alrslokness Index.,
State/anxliety soores (variable 26) also showed statlstically significant corcelations with
all three of the student=bosed olrsickness Indloes and two of the corresponding Instructor-
based Indloes. None of the other test soores showed any statlstioally signlflcant rele-
Honship with any of the Indloss, welghted or unweighted,

The correlction matrix aleo provides a cursory look at the Intra=comelations thet
exist among certaln of the laboratory tests. For example, the BVDT rater score b sig~
nificantly corvelated with the related self-rating and post=test self-rating BYDT soores,
as well as the VVIT rater, self=rating, ond post=test self-rating scores, the thres motlon
slcknaes case history scores, ond the state/anxlety questionnalre score, A small negative
correlation exists between this score and the dynomle performance VVIT soove, |t should
be observed that for the majority of the loboratory tests, a high score or rating denctes
elther greater susceptibliity to disorlentation or motion sicknesn, or poorer performonce
on on anlgned task. The exceptions to this rule Include the first score listed for the
VVIT statlc performance test (varlable 32) and the first soore listed for the VVIT dynamle
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Corvelation matrix for the Squadron VT10 flight ar
RICPEHIT YARIABLE R
T BIICRIPTION {2 3 ¢ v 6 v & 9 o 1 g

....‘.....'. CONDA VTSNP EOU RS NON O CRT RN RPN LS DINOrNS LN ORI P RENAR RS B cunsarsrdes e el

1 S-AIRGICRAZES 1NDEXN-W 1.60

g €-yeulvING JINBIR-UY .60et. 00

3 S-P.DZARABATION INDEN-VY . TPPe ,€801.00

4 G-NERYTISUCES INIEK-W 430 840 . 4De1. 0

S C-ARDICATION INBIN-UV 310 .36 .34¢ .1801. 00

¢ S-AIRBICKATES INDEX-V 970 . 73¢ 800 430 ,3301. 08

7. C-VONITING INBEN-Y <800 . 900 Q70 .R40 ,.30¢ .7301.00 .

0. S-F.DEC2ADATION THBER-V 700 .69¢ 980 . d4R¢ . 36¢ .0R¢ .70¢1.00

9 S-NERVCHSULES INDER-V <420 . 20¢ . 4R¢ 980 . 100 .430 200 .4Rel,06

10 0~BRDICATION 1NDEX-V 310 360 .340 ,1808.00 330 .30 .M .150L.00

11 1-AIRSICKNEES INREN-WY L8000 770 . PRe ,3%0 ,36¢ 030 .76¢ .73¢ .300 ,3601. 88 :
1R 1-90HIVING TNBEX-UY .60 93¢ .G€0 .40 360 .78¢ .0J¢ .800 290 , e .P00L. 0

13 1P .DEGRADATION INDEN-UY 600 ,P0e .Pie .20¢ .36¢ .Pie 710 ,P4e 200 . 38e . V00
14 1-NERVCUGHESS 1NAER-W 3P 260 . 30¢ B3¢ 180 .30¢ .60 . 300 000 180 . 300

(8 1=-TURBULENCK 1NDENR-VY 290 300 ,300 .R4¢ AT 300 ,37¢ .31¢ .24 070 N0 .
16 1-AJASECKEHXES 1WBEN-N .G00 .P0¢ . PJ0 .3Re 300 .40 .00 .Pg¢ .30 . 300 . Phe
1P L=YOUsviNg tupes-v .OPs .DRe _§8¢ .R¢e 3P0 .PRe .30 .69¢ .RVe 3P0 .PE0 .
16 1-P, DRS2ADATION THDER-¥ «60¢ P10 .78¢ 200 360 .PRe .PR0 .PBe .RD¢ ,36e P00 .
19 I-UERVSISURES 19DEN-¥ <260 (290 360 .BR0 , 130 . 36¢ .B40 .60 .BIe « 130 , 300
20 1-THRGELENCE 1NN~ 270,340 . 269 .17e . 180 .00¢ ,33¢ 200 .4Pe 180 .30,
3  TRQL-H3 NIBYORY.PARY 1§ L6440 376 300 100 100 ¢3¢0 300 . 300 170 ,10¢ 400,
24 THAQE-Z2 NIGTORY.PARY 2 L0400 . 4Re . 386 160 . 200 . 440 .4R¢ 300 130 .RR¢ ,40e ,
29 INBAI-RE NISTORY.BUN . 400 440 410 200 236 400 440 410 QD¢ 230 (40,
26 TEANR-BTETE/ANK, QURSY. L300 330 .30¢ .17 .10 .40¢ .34¢ . 340 .10 .18 . Jde
£7 VOARR-TRALY, QNN ,QUEST. 26 .06 .10 .13 .00 .21 .08 .17 .t4 -.00 .18 .
R0 TOVRY-BUBY TINE .9F DAY e il =11 .04 -, 83 .81 . 48 =, 18 =, 00 .00 -, 11 - 1R -,
20 TOUBR-RVBT RAYER .36¢ . 36¢ ,330 .180 .160 360 .36 . 330 .360 . 140 330 .23
38 TOYBO=CURY QELP-RATIIG L4R¢ . 300 . 400 .60 . 170 .40 300 410 100 170 .37 .,
31 TBVRP-RUDY POLT-RATING L2960 890 .310 .13 .12 .300 .80¢ .00 .180 .13 .80 .M
32 TVVLPL-YVLY STAYIC-RIGNATY .00 .14 .12 .06 . .02 .12 .88 .1t .00 .82 .23 .1
33 TYVSPR-UVIY SYATIC-URENEG ~-.03 -.1D ~.07 =, 04 «.08 =. 88 =.8) ~. O 00 +. 01 -.20 ~.0
34 TVVOP3-UNIT SVATIE-ONIT =.03 «.11 =. 54 .07 .00 -.00 ~. 18 -, 12 -, 87 .00 - 18 «. §
" ""‘."l.‘ '““!C‘.'." ‘n“ -, 18 -, 07 -.“ -, 08 .03 -, 18 .o.' .0“ -o” .t“ -0“
38 TUVIPR-UVLT BYNANIC-URANS -, 08 -, 14 =, 14 ~,0F .01 ~. 08 =. 04 <. 14 =11 .01 -. 1] -.§
37 TVBP R VYT DYNAAIC-ONIT 07 .13 .09 .10, .04 .09 .12 .00 .06 .04 .10 .}
30 TYVIR-VUIT RATER .300 .300 .060 .10 .i3 .870 .3%¢ .21 .09 .13 .3%e .%
39 TYVI0-TVIY QKLP-RATING .316 .30¢ .3¢¢ .23 .08 .3Js 300 . 320 .23 .00 .30 .
40 TYVIP=FUIT POCV-RATING .23 200 .70 .R1 .41 .23 .g¢0 .22 .23 it .20 .8
41 TYVIT=UVIT TIRE OF DAY .02 .07 .00 -.00 .02 .02 .07 .06 - 00 .02-.00 .§
9 o STENELT RLBPONSE DATA 60 = GRURIGNTED RESGPONGE INDKX '
§ o INGTRUCTOR AKSPONST BATA 0 » YEIGNTED RESPOASE INMN 1

-

¢ o SIGNIFICANT OEYOND THE .03 LEVEL
e o SIGNIFICANT ORYOND TNE .001 LEVEL
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‘and laboratory dsta boasd upon the Spearman renk oorrelaticn coefficient adjufted for tied renks.

.-‘...“.'...-.--....

Todbls XIXI

PIRT R pappep g T T T LT L T L DL Ll bl et bttt

RESPOHSE VARIADLE !
1 13 14 18 1€ 17 8 15 f8 23 84 2 2 LT 2 B W AN in B

ho--- T I T N Ty 'y y r R T R L R R T L L ..---'---.----....-...-n...-.n------.‘

t”. -”. n.. ..’ o". ou. .,’. .“ ... '-“

33" o”‘ o., .9’ o.'. t”‘ o,“ ." o.. ‘“.‘l“

j41e .30¢ .09 .09 .46 .41¢ .40¢ .89 . O 910 0401 OO
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L300 330 180 .18C .300 300 344 140 .02 33 . 200 .360 .68 300,00 .9301.00

jR¢s . 210 .08 .00 .86e .20 210 .00 -.01 3¢ . 200 .380 .6800 .87 - .04 44 .8901.08
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8-a22BICANTCE INDEN-UE
€-V0RITING IMHBAK-HY

S-NZRvOUHESS THDER-UY
G-RUBICATINN INBEX-UY
G-A1ROICENESE IHDEX-Y
S-VCRITING IWBIR-V

8-HEAVOUBKEISS INBEX-Y
15 S-REDICATIOHN INDER-Y
11 1-AIRGICKUESS INREX-¥Y
12 1-v0aITING 1NBEN-UY

8-P.JTGRADATICH INDIR-¥

§=-P.DEBRADAVICH BN3ER-4U INM

I
N
N
N
b 31
391
114
309
38

13 1-P.RGRADATVION TkDEX-UV 3209

14  1-NERVOUSNESS INBEK-UY
1% 1-TCROULENCE (KBER-UY
16 1-R1RGICKNGES INBEX-Y
17 1-YCRITINA THBER-Y

1C  1-F.BROQABAYICA INBIN-Y

10 1-dHEZ2VoUsHEES THBER-D
280 1-7GQE8LENCE 1ABIK-O

23 VACOL-NE NISTYOAY, PARY 1
BG  YNOR2-NG NICTIAY.PARTY 2

80 YREOI-NE NINTORY, QUM
28 TRANMN-RYATE/ANR. GUESY.
27 TTAUR-TRATT/ARK.QUERY.
80 TYOUBY-JYBY TINR AF DAY
80 TOVIR-QVOY RATAR

30 YOVBS-BVRY SELP-RATING
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parfermtnco test (varloble 35), In these aases, a3 explained in Appendix 8, o high
scera danotes good performonce (the number of correst retponsss). This negative corre=
latlon weuld then sugges? thet poor performanca (a high score) on the BYDY rater teot

would':: cecompanled by poor perfermance (o low score) on the VVIT dynemic perform=
enao test,

Ansther test Intra~corvelation of Interest Involvas the Hime of day that the BVOT
and WIT wero glvea to the students (varlablos 28 and 41, respectively). Thete dato
were entorad Into the analysls to Investigate any potenticd diurnal effects on the mog=
aituda of the responess evoked by these two tests, During the conduct of thess tests
tudsnis were expoead to the related stimull at tines ranging from early In the morning
uatll leto In the afternocn. In gensral, most of the tasls were glven during the moming
hours. The question of Interest Involved the potential change In vestibulor ssnsltivity
a2 @ functlon of the time of day. The Table Xil data Indicate that there were no signifi-
cant cormralations betwoen tha time that the BVDT wae glven end ony of the three relcted
EVDT re socres. Tha sama applles for the time that the VVIT was given, In effect,
gczlatlon) evidsnce to thow dlurmal effscts on elther of thass tess was not present over
the denctad time perlod,

In concluslon, It & mrhmlud that final declslons on the meelt evaluation of the
differcnt laboratory tests Insluded In the study must awalt completion of the longttudinal
ttudy of this population, PFuiure reports will deal with the progrees of this specific st-
dent population through advanced tralning Inte the flest readines tquadrons. In addl-
tlon, as a result of a changs In the fligh? syllobus for Squadron VT=10, @ second group
of studants will ba followaed through the tame plipeline, providing futher Insight Into
tho NFO akslckness problem during basie trelning,

45
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APPENDIX A

elaf Description of individuol Hops Comprlsing the Pre-1978
Bas!c Trolning Squadron VT=10 Flight Syllabus
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Hop
Description

Fmy

FM2

FM3

N1
IN2
IN3
IN4
INS
ING

VN1
VN2
VN3
VN4

FO1

FO2
FO3

Inttlal fomlllarization hop demorstrating alreroft . rformance. General

Indoctrination Involving Yankes departure, stall serles, unusval attitudes
{mild), climbs, turns, angle of atteck, ond gyro operation,

Familiarizatlon hops Involving high-alttude navigerion, Primarlly stralght
end leve! fligh! with no acrobetics.

Famlilerization hop demonstrating olrcraf performance ond aorobatios.
Maneuvars Include stalls, ninimum rediue hurens, SAM breek, alleron roll,
wing=cver, borre!=roll, loop, cne~halr <uban elght, mmeimen, and split S.

High-lavel lnatrument navigation tralning generally Involving stralght and
level flight. lnstrument hood mendatory for INS with ING serving as check
flight.

Low=altitude, high-spesd vial navigation tralning generally Involving
straight end level flight with possibllity of buffeting acoording to etmospherlc
conditions, Hop VIN4 served o check flight,

Baslc section formation tralning involving parads turns, cros=under, break~up
and rendezvous, fres orulie, lead change, tactios! wing, comba? spreed,
In=place tuen, hard tum, called turn, uncelled tum,

Beslc section formation and baslc fighter mensuver training Involving gunsight
trocking, abeom attack, defense ogoinet high yo=yo attack, low yo~yo utirck,
displacement roll, end no flap touch and go.

The peincipal alraraf® wad during tralning was the T-2, A secondery alrcraft, the
T-39D, weas used on some hops but never for hops Involving acrobatics or formation .
Aight. The average duration of each hop was approximately 1.3 hours,
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APPENDIX 8

Brief Description of Laborotory Tests Comprising the 1977-1978
Prototype Motion Sickness Sensitivity Test Battery




Varlable  Symbol
Code

Test Description

No.

23 TMSQ1
24 TMSQ2
25 TMSQ3
2 TSANX
a7 TTANX
28 TeVOT
29 TBVDR
R TaVDS

TaVDP

Twa=part motion sickness history form describing motlon sickiess
Incidence and exposure level. TMSQ) sumwarizes the h

before the age of 12 and has & minimum value of 0,0 denoting
no problems and @ maximum value of 180 denoting high ancepti=

~blity, TMSQ2 pertalrs to motion sickness expertencs following

age 12 with the same minimum and maximum values. TMSQS Is
the numerical sum of the TMSQY and TMSQ2 scores, For detells,
e Reason, J. T., An Investigation of some factors contributing
to Individual variction in motion sickness swsc lity. FRRC

This State=Tralt Anxdety Inventery s lsed of two self-
report scales. The State Anxlety seale NX) requires the
Individual o report how he feels ot thar particular moment In
time, while the Tralt Anxiety scale (TTANX) requires the Indi-
vidual to report how he generaily feels. Both scales have o
minimum score of 20, dencting minlmum enxdety end @ maximum
score of 80 denoting meximum onudety, For detalls, see
Splelberger, C. D., Gorsuch, R, L., and Lushene, R, E,,
STA| Manwal for the Stete-Trailt &W\m Palo Alto,
CA:” Conauliing Rychologlsts Pres, TNV,

Orief Vestibular Disorlentetion Test (BVOT) Involving cros=
coupled angular acosleration stimull produced by paced head
motions on a rototing chale, TBVDT denctes the time of day the
test was glven bosed on o 24=hour decimal clock. TBYDR Is the
test score gliven by the rating panel and hos @ minimum velue of
6 denoting no motion symptoms and @ maximum value of 60 de-
noting a maximal motion slckness reaction. Immediately follow=
Ing the BVDT, each subject rated his own reactions to the fest
coded cs TBVDS with e minlmum score of 7 indicoting no reaction
ond o maximum score of 49 denoting high resction, A report of
oftereffects was obteined krom the subject 24 hours later and
coded s TBVDP with @ minimum soore of O denoting no ofter-
effects ond a maximum score of 180 denoting a high leve! of
after offects. For detells, see Lentz, J, M,, Holtzamen, G, L.,
Hixson, W, C., and Guedry, F. E., Normative data for two
short tests of motion reoctivity, NAMRL=1243, Pensacola, FL:
Naval Aercepace Medical Ressarch Laboratory, 1977,
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Varleblo  Symbol
No, Code
n VISP
33 WSR2
34 TVVSP3
35 TVVOP
) TVVOR
37 TVVOPS
33 VIR
3 TVVIS
o TVWVIP
4 TVVIT

Test Duscription

These scores pertein fo the tesk performance element of the
Visval-Vestibuler interoction Test (VVIT), The tasks Involve
the visus! soan, eoquisition and Identification of @ complex
numerical display. Under static conditions, TVVSP] denotes
the number of correct retponses, TVVSP2 the number of Incor=
rect responses, end TVVSPJ the number of omitted responses,
The dynemic performance test socres TYVDP, TVVDP2, and
TVVOP) describe the seme responee scores recorded while the
wbjec? undergoss pamive sinusoidel rotetion, For both the
setic end dynamio performence tests, the minimum end maxi~
mum scores within @ glven response ostegory ere O and 129,
respectively, with the frther condition thet sum of the correct,
Incarrect, end omMtted scores muat total 129, For detulls, see
Lentz, J. M., Holtzmen, O. L., Himon, W, C., ond Guedry,
F. €., Nometive dete for two short tests of motion reestivity,
NAMAL-1243, Perssccle, Fi: Navel Aercepace Medicel
Ressarch Laberetory, 1977,

These socres pertain to the motion sicknes symptom reting
element of the Visusl=Vestibuler intersction Test (VVIT),

TVVIR Is the test score piven by the roting panel end hes a
ninimum value of & denoting no motion sicknes symptoms end
o maxdimum valve of 60 denoting @ mexima! moton slclnes
reaction, Immediately following the YVIT, esch swbject rated
his own resction to the test, which wes eoded es 1S, with

a minlnum score of 7 denoting no resctien end o masimum soore
of 70 denoting high recation, A report of eftersffects was ob~
tained from the subject y 24 heurs loter end coded
as TWVIP with a minlmum soore of 0 dencting no eftereffects
ond maximum score of 180 dencting o high level of eftereffects.
TVVIT denctes the time of dey the test was administered based
MGMWMW| . M“Olh,n‘hﬂn, Je MO'
Holtzmen, G, L., Hixson, W, C,, end Guedry, F, E., Norma=
tHve dote for two short tests of motion reactivity, NAMRL-1243,
Pensacola, FLi Naval Aerompace Medice! Research Laboratory,
1977.
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APPENDIX C

Normalized Cumulotive Frequency Distribution of Flight Indices
and Loboratory Test Scores for the Squodron VT=10 Population
{Pre~1978 Flight Syllobus)
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